EP 3 113 370 B1

(19)

(12)

(45)

(21)

(22)

Patent Office

Europdisches
Patentamt
0’ European

Office européen
des brevets (11) EP 3113 370 B1
EUROPEAN PATENT SPECIFICATION
Date of publication and mention (51) IntCl.:
of the grant of the patent: HO04B 1/12(2006.01) H04B 1/10 (2006.07)
17.10.2018 Bulletin 2018/42 HO3G 3/30 2006.%)
Application number: 16171197.3

Date of filing: 24.05.2016

(54)

PREEMPTIVE AUTOMATIC GAIN CONTROL (AGC) FOR INTERFERENCE MITIGATION

PRAVENTIVE AUTOMATISCHE VERSTARKUNGSREGELUNG ZUR
INTERFERENZABSCHWACHUNG

COMMANDE DE GAIN AUTOMATIQUE (AGC) PREVENTIF POUR L'ATTENUATION DES
INTERFERENCES

(84)

(30)

(43)

(73)

(72)

Designated Contracting States: * TSANGAROPOULOS, Anthony
AL AT BEBG CH CY CZDE DK EE ES FIFRGB San Carlos, CA 94070 (US)
GRHRHUIEISITLILTLULVMC MKMT NL NO e LEE, Jinyong
PL PT RO RS SE SI SK SM TR Fremont, CA 94539 (US)

* BI, Dongsheng
Priority: 29.06.2015 US 201514753529 Fremont, CA 94539 (US)

e CHAY, Dor
Date of publication of application: Santa Clara, CA 95054 (US)

04.01.2017 Bulletin 2017/01
(74) Representative: Goddar, Heinz J.

Proprietor: Intel IP Corporation Boehmert & Boehmert

Santa Clara, CA 95054 (US) Anwaltspartnerschaft mbB
Pettenkoferstrasse 22

Inventors: 80336 Miinchen (DE)

SHAHAR, Itzik

60920 Kadima, M (IL) (56) References cited:

LAVIE, Reuven WO0-A1-2008/145800 WO-A1-2014/201688

85978 Hertzelia, M (IL) US-A1- 2012 288 042

SUBLETT, Brian J.
Santa Clara, CA 95054 (US)

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 113 370 B1 2

Description
BACKGROUND

[0001] Typically, wireless communication receivers in
portable devices may include an automatic gain control
(AGC) scheme that sets an optimal receiver gain setting
of the portable device. The AGC, for example, may max-
imize the dynamic receiver range of the portable device
by amplifying the received signal to ensure that the sig-
nal-to-quantization-noise ratio (quantization noise is in-
troduced by the A/D converters) is negligible. Further-
more, the AGC amplifies the received signal to ensure
that the amplified signalis low enough thatitis not clipped
i.e., truncated due to signal being outside of an A/D con-
verter.

[0002] The AGC in the portable device may sample
the total wide-band energy of the received signal at the
time of received signal’s preamble and sets the receiver
gain adjustment accordingly. In this manner, saturation
of the received signal is prevented especially when the
desired signals are received in the presence of same-
band or adjacent-band transmissions from collocated
transmitting components or devices.

[0003] However, when the collocated core or transmit-
ting components start their transmission after the AGC
gain has been set (i.e., based solely on the desired, in-
terference-free signal), the total received signal (desired
+ interference) may be too strong, given the current AGC
gain, and the receiver will be saturated or blocked. Con-
sequently, the desired packet cannot be decoded and
will be lost or corrupted.

[0004] As such, there is a need to implement a method
or system for dynamic adjustment of the gain setting in
the receiver of the portable device to address the above
mentioned problems.

[0005] WO 2008/145800 A1 describes a technique for
interference mitigation. An automatic gain control is con-
figured to control the gain of a received wireless signal.
The gain of the received signal is locked based on the
observed interference to a level which avoids clipping of
the received signal containing both the wanted signal and
the interference during the time period of interference.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006]

FIG. 1 illustrates an example scenario that utilizes a
preemptive - automatic gain control (AGC) system
or component to mitigate interference or harmonic
spurs in a receiver circuitry or system of a portable
device.

FIG. 2 is an example timeline showing an overlap
between a first and a second radio frequency (RF)
signals as described in accordance with implemen-
tations described herein.
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FIG. 3 illustrates an example schematic block dia-
gram of a device receiver as described in present
implementations herein.

FIG. 4 illustrates an exemplary process for imple-
menting preemptive - automatic gain control (AGC)
system in a receiver circuitry of a portable device.

DETAILED DESCRIPTION

[0007] Described hereinis atechnology forimplement-
ing a preemptive - automatic gain control (AGC) system
that mitigates a collocated or external interfering signal
in a receiver of a portable device. For example, the re-
ceiver of the portable device receives and processes a
data packet of a first radio frequency (RF) signal that
includes a Bluetooth (BT) signal, a Wi-Fi signal, a near
field communications (NFC), 3G, 4G, or the like. During
the processing of the data packet, a collocated or an ex-
ternal second RF signal is also detected and received by
the receiver. The second RF signal may include an in-
terfering Bluetooth (BT) uplink transmission, a near field
communications (NFC) transmission signal, a Wi-Fi
transmission signal, 3G or 4G uplink transmission, an
LTE signal, or the like.

[0008] Asdescribedherein, the detection ofthe second
RF signal includes receiving or measuring in real-time
an information of the second RF signal. The information
includes an occurrence frequency, an amount of trans-
mitting power, a transmitting time, and a period of trans-
mission of the second RF signal. Based from the received
or measured information, a gain setting of an enabled
preemptive - AGC system is adjusted to generate an in-
terference-free first RF signal.

[0009] Thereafter, a received signal strength indicator
(RSSI) of the interference-free first RF signalis measured
and compared to a minimum detectable signal (MDS)
threshold so as notto compromise a signal strength qual-
ity of the receiver. In other words, the MDS threshold is
utilized to make sure that the receiver’s signal strength,
which corresponds to the adjusted setting of the enabled
preemptive - AGC system, is enough to maintain quality
in the receiver’'s function to receive and process data
packets.

[0010] For the measured RSSI that satisfies the MDS
threshold, the enabling of the preemptive - AGC system
is maintained. Otherwise, the preemptive - AGC system
is disabled and an AGC mode is utilized instead in the
receiving and processing of the first RF signal.

[0011] FIG. 1is an example scenario 100 that utilizes
a preemptive - AGC system or component to mitigate
interference or harmonic spurs in a receiver circuitry or
system of a portable device. The scenario 100 shows a
portable device 102 with an antenna 104, and another
portable device 106 with an antenna 108. As described
in the implementations herein, a first RF signal (not
shown) includes data packets from the Bluetooth (BT)
signal, Wi-Fi signal, NFC signal, 3G signal, 4G signal, or
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the like, that are currently being processed by the receiver
circuitry (not shown) of the portable device 102. On the
other hand, a second RF signal (not shown) includes an
RF signal from a collocated or external BT uplink trans-
mission, NFC transmission signal, Wi-Fi transmission
signal, 3G or 4G uplink transmission, LTE signal, or the
like, that may cause corruption or interference in the
processing of the data packets of the first RF signal.
[0012] The portable devices 102 or 106 may include,
butis not limited to, a tablet computer, a netbook, a note-
book computer, a laptop computer, mobile phone, a cel-
lular phone, a smartphone, a personal digital assistant,
a multimedia playback device, a digital music player, a
digital video player, a navigational device, a digital cam-
era, and the like.

[0013] In an implementation, the portable device 102,
for example, may engage in data communication with
the other portable device 106 through the use of the first
RF signal such as the BT signal. While the portable de-
vice 102 is receiving and processing data packets
through the BT signal, the second RF signal such as the
Wi-Fi transmission signal, BT uplink transmission signal,
or the like, may be detected by the receiver circuitry of
the portable device 102. The second RF signal, in this
example, may be generated within the same portable
device 102 (i.e., collocated), or may be received from the
portable device 106 (i.e., external).

[0014] Asdescribed herein,the detection ofthe second
RF signal includes receiving or measuring in real-time
an information (not shown) of the second RF signal. The
information includes an amount of transmitting power and
a transmitting time period of the second RF signal. Fur-
thermore, the information may include an occurrence fre-
quency of the second RF signal. Based from the received
or measured information of the second RF signal, a
preemptive - AGC component (not shown) of the portable
device 102 is enabled and its gain setting is adjusted to
generate an interference-free first RF signal.

[0015] Thereafter, a RSSI of the interference-free first
RF signal is measured and compared by the receiver
circuitry of the portable device 102 to a minimum detect-
able signal (MDS) threshold so as not to compromise a
signal strength quality of the receiver circuitry. That is,
the signal strength for the adjusted gain setting of the
enabled preemptive - AGC system of the receiver circuit-
ry is not so low such that the portable device 102 may
no longer engage in data communication with the porta-
ble device 106.

[0016] FIG. 2 is an example timeline 200 showing an
overlap between the first and second RF signals as de-
scribed in accordance with implementations described
herein. As shown, the timeline 200 includes a first RF
signal 202 that may be received and processed by the
portable device 102, and a collocated or external second
RF signal 204 that may interfere with the processing of
the first RF signal 202. The first RF signal 202 further
includes data packets 206-2 and 206-4, and an uplink
RF signal data packet 208. On the other hand, the col-
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located or external second RF signal 204 further includes
transmitted signals 210-2 and 210-4, and data acknowl-
edgments (ACKs) 212-2 and 212-4. The collocated or
external transmitted signals 210-2 and 210-4 are treated
herein as possible signal interferers to the data packets
206-2 and 206-4.

[0017] As described in present implementations here-
in, the portable device 102 may be presently receiving
and processing the data packet 206-2 (of the first RF
signal 202) when the transmitted signal 210-2 is trans-
mitted by a collocated or an external transmitter (not
shown). In this implementation, the occurrence frequen-
cy of the transmitted signal 210-2, which may be derived
from the obtained information of the second RF signal
204, may be higher than a configured threshold value
(not shown) such that an enabling of the preemptive -
AGC component (not shown) is justified.

[0018] With the enabled preemptive - AGC compo-
nent, a gain setting of the preemptive - AGC component
is subsequently adjusted based upon the received or
measured (in real time) information of the transmitted
signal 210-2. That s, the gain setting adjustment may be
based at least upon the received or measured transmit-
ting power, time of transmission, and period of transmis-
sion of the transmitted signal 210-2. In this manner, the
possible interfering effect of the transmitted signal 210-2
to the data packet 206-2 may be substantially minimized
or eliminated.

[0019] At another instance, the collocated or external
transmitted signal 210-4 may be detected by the portable
device 102 prior to the receiving and processing the data
packet 206-4. That is, the detection may be based upon
the received or measured (in real time) information of the
transmitted signal 210-4. In this case, the possible inter-
fering effect of the transmitted signal 210-4 may be min-
imized or eliminated through the use of AGC mode of the
portable device 102. In other words, there is no need to
enable the preemptive - AGC component as the gain
setting may be controlled through the AGC mode.
[0020] In an implementation, the preemptive - AGC
system or component may facilitate manual gain control
setting of the receiver in order to avoid corruption of the
first RF signal 202. For example, the corruption of the
first RF signal 102 and in particular, the data packet
206-2, is due to sudden appearance or detection of the
second RF signal 204 during a period of processing of
data packet 206-2. As opposed to the AGC mode, the
transmitting time of the second RF signal 204 started
prior to the period of processing of the data packets such
as the data packet 206-4. Thus, the AGC mode may not
require the manual gain control setting as described
above.

[0021] FIG. 3 is an example schematic block diagram
300 of a device receiver as described in present imple-
mentations herein. As shown, the schematic block dia-
gram 200 adapts the scenario 100 where the portable
device 102 is processing the first RF signal 202 while the
portable device 106 is transmitting the external second
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RF signal 204 through a transmitter component 302.
[0022] FIG. 3 further illustrates receiver circuitry 304
ofthe portable device 102. The receiver circuitry 304 may
include the antenna 104, a low-pass filter (LPF) 306, a
pre-low noise amplifier (pre-LNA) attenuator 308, a LNA
310, a baseband (BB) analog filter 312, a BB amplifier
314, and one or more processors 316. The receiver cir-
cuitry 304 may further include a detector component 318
and a preemptive - AGC component 320.

[0023] As described in present implementations here-
in, the detector component 318 may be configured to
detect, receive, and/or measure in real time an informa-
tion 322 of the second RF signal 204. For example, the
information 322 may include an occurrence frequency,
amount of transmission power, a period of transmission,
and/or a transmit time of the second RF signal 204. In
this example, the information 322 may be received di-
rectly from the transmitter 302, or the information 322
may be measured in real time (at the side) by the detector
component 318. Although the illustrated second RF sig-
nal 204 is shown to be external, the same implementa-
tions as described herein may apply when the second
RF signal 204 is derived within the same portable device
102.

[0024] With the gained information 322, the processor
316 - which processes data packets such as the data
packets 206 of the first RF signal 202 - may be configured
to determine whether the transmitted signals (e.g., trans-
mitted signals 210) of the external second RF signal 204
may possibly corrupt or generate interference to the
processing of the data packets 206.

[0025] For example, following the above discussion in
FIG. 2, the preemptive - AGC component 320 may be
enabled and its gain setting is adjusted when the transmit
time of the transmitted signal 210 overlaps with the period
of processing of the data packet 206. Otherwise, when
the transmitted signal 210 includes the transmit time that
occurs prior to the processing of the data packet 206,
then the preemptive - AGC component 320 may be dis-
abled and the AGC mode is utilized instead.

[0026] Withcontinuing referencetoFIG. 3, the detector
component 318 - using the obtained information 322 -
may be further configured to compare the amount or val-
ue of the occurrence frequency of the second RF signal
204 to the configured threshold value. For example, the
configured threshold value may be utilized as a basis for
enabling of the preemptive - AGC component 320. In this
example, if the amount of occurrence frequency is great-
er than the threshold value, then the preemptive - AGC
component 320 is enabled. Otherwise, it is disabled and
the AGC mode of the receiver circuitry 304 is utilized
instead until the detector component 318 may detect the
amount of occurrence frequency that satisfies the thresh-
old value in succeeding information 322.

[0027] With the enabled preemptive - AGC component
320, the preemptive - AGC component 320 may be con-
figured to include a gain setting adjustment that is based
upon the received or measured information 322. The gain
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setting adjustment of the enabled preemptive - AGC com-
ponent 320, for example, may generate an interference-
free first RF signal 202 by suppressing the interfering
effect of the transmitted signal 210 of the second RF sig-
nal 204..

[0028] In an implementation, the detector component
318 may be configured to measure the RSSI of the in-
terference-free first RF signal 202 and compare the
measured RSSI to a minimum detectable signal (MDS)
threshold. In this implementation, the comparison to the
MDS threshold is implemented in order to assure the
signal strength quality in the receiver circuitry 304. That
is, the RSSI of the interference-free first RF signal 202
should not be small enough to compromise the ability of
the receiver circuitry 304 to engage in data communica-
tions (i.e., receiving and processing of the data packets
206).

[0029] Inthe case where the RSSI of the interference-
free first RF signal 202 satisfies the MDS threshold, the
enabling of the preemptive - AGC component 320 is
maintained. Otherwise, the preemptive - AGC compo-
nent 320 is disabled and the AGC mode is utilized.
[0030] For the enabled preemptive - AGC component
320, its gain setting adjustment may utilize the LUT (not
shown), or may utilize a stored interference-history that
includes a most recent gain setting adjustment for the
data packet 206 that would have been affected by the
second RF signal 204.

[0031] For example, the LUT may utilize the informa-
tion 322 of the second RF signal 204 in order to extract
the necessary gain setting to minimize the interference
in the data packet 206 that is being processed by the
processor 316. In thisexample, the LUT may include gain
setting parameters that correspond to the information
322, which includes the time of transmission, period of
transmission, and the transmitting power of the transmit-
ted signal 210. In another example, the interference-his-
tory may include the previous gain setting of the preemp-
tive - AGC component 320 that minimized or eliminated
data packet corruption in previous data packets. In this
example, the interference-history may be stored in a
memory component (not shown) of the portable device
102.

[0032] As described in present implementations here-
in, the external second RF signal 204 may be received
through the antenna 104; filtered through the LPF 306 to
generate a low frequency second RF signal 204; and
further processed through the pre-LNA 308, amplifier
310, BB analog filter 312, BB amplifier 314, and the proc-
essor 316 for demodulation of the data packets. The proc-
essor 316, for example, may be implemented in any suit-
able hardware, software, firmware, or a combination
thereof.

[0033] FIG.4showsanexampleprocessflowchart400
illustrating an example method forimplementing preemp-
tive - AGC system in a receiver circuitry of a portable
device. The method may be implemented in any suitable
hardware, software, firmware, or a combination thereof,
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without departing from the scope of the invention, as de-
fined by the appended claims.

[0034] Atblock 402, receiving, detecting, or measuring
in real time an information of a second RF signal is per-
formed. For example, the information 322 may include
the occurrence frequency, time of transmission, period
of transmission, and the transmitting power of the trans-
mitted signal 210 in the second RF signal 204. In this
example, the detector component 318 may be configured
to obtain the information 322.

[0035] At block 404, determining an occurrence fre-
quency of the second RF signal is performed. For exam-
ple, the occurrence frequency may be derived from the
obtained information 322. In this example, the detector
component 318 may be configured to compare the de-
termined occurrence frequency to a threshold value. The
threshold value is configured to include a value that cor-
responds to a minimum number of occurrence frequency
to justify enabling of the preemptive - AGC 320.

[0036] For example, when the occurrence frequency
is greater than the threshold value, then at block 406, a
determination of a gain setting adjustment of the preemp-
tive - AGC 320 is performed. In this example, the gain
setting adjustment may be derived from the LUT that fur-
ther utilizes the obtained information 322 of the second
RF signal 204. Alternatively, the gain setting adjustment
may be implemented through the use the stored interfer-
ence-history at block 408, which also utilizes the obtained
information 322. Furthermore still, the gain setting ad-
justment at block 406 or 408, through the use of the
preemptive - AGC 320, may generate the interference -
free first RF signal 202.

[0037] Atblock 410, the preemptive - AGC is disabled
when the occurrence frequency is lower than the thresh-
old value,

[0038] At block 412, calculating a MDS is performed.
For example, the detector component 318 is configured
to calculate the MDS threshold that corresponds to a par-
ticular gain setting where the signal strength quality of
the receiver circuitry 304 of the portable device 102 is
maintained.

[0039] Atblock 414, comparing a RSSI of the interfer-
ence-free second frequency RF signal to the MDS is per-
formed. For example, in a case where the RSSl is greater
than the MDS, then at block 416, the preemptive - AGC
320 is enabled. In other words, a manual gain setting is
implemented in the receiver circuitry 304 of the portable
device 102. Otherwise, the preemptive - AGC 320 is dis-
abled.

[0040] The following examples pertain to further em-
bodiments:

Claims

1. A method of mitigating interference in a receiver of
a device comprising:
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receiving and processing a data packet of a first
radio frequency (RF) signal;

detecting a collocated or external second RF
signal during the processing of the data packet;
adjusting a gain setting of an enabled preemp-
tive - automatic gain control (AGC) in response
to detecting the second RF signal to generate
an interference-free first RF signal; and
demodulating a received data packet of the in-
terference-free first RF signal;

the method characterized by:

measuring a received signal strength indi-
cator (RSSI) of the interference-free first RF
signal;

comparing (414) the measured RSSI to a
minimum detectable signal (MDS), wherein
the MDS comprises a particular preemptive
- AGC gain setting that corresponds to a
minimum RSSI for signal detection; and
enabling (416) the preemptive - AGC when
the measured RSSI satisfies the MDS.

The method as recited in claim 1, wherein the ad-
justing the gain setting of the enabled preemptive -
AGC comprises referencing a look-up-table (LUT).

The method as recited in claim 1, wherein the ad-
justing of the gain setting of the enabled preemptive
- AGC comprises referencing a stored interference-
history that comprises a most recent setting adjust-
ment that eliminated data packet corruption in pre-
vious data packets.

The method as recited in claim 1, wherein detecting
the collocated or external second RF signal compris-
es referencing information received from a transmit-
ter of the second RF signal.

The method as recited in claim 4, wherein the infor-
mation comprises an amount of transmitting power
and a transmitting time period of the second RF sig-
nal.

The method as recited in claim 1, wherein receiving
the data packet of a first radio frequency (RF) signal
comprises receiving the data packet over at least
one of a Bluetooth (BT) communications link, a near
field communications (NFC) communications link, a
Wi-Fi communications link, a 3G communications
link, a 4G communications link, or an LTE commu-
nications link.

The method asrecited in any of claims 1to 6, wherein
detecting the collocated or external second RF signal
comprises referencing information measured in real
time by the receiver, wherein the information com-
prises an amount of transmitting power and a trans-
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mitting time period of the second RF signal.
The method as recited in claim 1 further comprising:

comparing (404) an occurrence frequency ofthe
second RF signal to a threshold value; and
enabling (416) the preemptive - AGC when the
occurrence frequency satisfies the threshold
value.

A device receiver comprising:

aprocessor configured to process a data packet
of a first radio frequency (RF) signal;

a detector component (318) configured to re-
ceive or measure in real time information about
acollocated or external second RF signal during
the processing of the data packet, wherein the
information comprises an amountof transmitting
power and a transmitting time of the second RF
signal; and

a preemptive - automatic gain control (AGC)
component (420) configured to implement a
gain setting adjustment based upon the re-
ceived or measured information;

wherein the detector component (318) is further
configured to:

measure a received signal strength indica-
tor (RSSI) of an interference-free first RF
signal; and

compare the measured RSSI to a minimum
detectable signal (MDS), wherein the
preemptive - AGC is enabled for the RSSI
that satisfies the MDS.

The device receiver of claim 9, wherein the detector
component is further configured to:

compare an occurrence frequency of the second RF
signal to a threshold value, wherein the preemptive
- AGC is enabled for the occurrence frequency that
satisfies the threshold value.

The device as recited in claim 10, wherein the
preemptive - AGC component is disabled and an au-
tomatic gain control (AGC) mode is enabled if the
threshold value or the MDS is not reached.

The device receiver as recited in claim 9, wherein
the adjusting the gain setting of the preemptive - AGC
is based from a look-up-table (LUT) that utilizes the
received or measured information.

The device receiver as recited in claim 9, wherein
the data packet of the first radio frequency (RF) sig-
nal comprises receiving the data packet over at least
one of a Bluetooth (BT) communications link, a near
field communications (NFC) communications link, a
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Wi-Fi communications link, a 3G communications
link, a 4G communications link, or an LTE commu-
nications link.

The device receiver as recited in claim 9, wherein
the data packet of the second radio frequency (RF)
signal comprises receiving the data packet over at
least one of a Bluetooth (BT) communications link,
a near field communications (NFC) communications
link, a Wi-Fi communications link, a 3G communica-
tions link, a 4G communications link, oran LTE com-
munications link.

The device receiver as recited in claim 9, wherein
the gain setting adjustment of the preemptive - AGC
is based from a stored interference-history that com-
prises a most recent setting adjustment that elimi-
nated data packet corruption in previous data pack-
ets.

Patentanspriiche

1.

2,

Verfahren zur Abschwachung von Interferenzen in
einem Empfanger einer Vorrichtung, umfassend:

Empfangen und Verarbeiten eines Datenpakets
eines ersten Hochfrequenz- (HF-) Signals;
Erkennen eines kollokierten oder externen zwei-
ten HF-Signals wahrend des Verarbeitens des
Datenpakets;

Anpassen einer Verstarkungseinstellung einer
aktivierten praventiven automatischen Verstér-
kungsregelung (AGC) in Reaktion auf das Er-
kennen des zweiten HF-Signals, um ein interfe-
renzfreies erstes HF-Signal zu erzeugen; und
Demodulieren eines empfangenen Datenpa-
kets des interferenzfreien ersten HF-Signals;
wobei das Verfahren durch Folgendes gekenn-
zeichnet ist:

Messen eines Empfangssignalstarkeindi-
kators (RSSI) des interferenzfreien ersten
HF-Signals;

Vergleichen (414) des gemessenen RSSI
mit einem kleinsten erkennbaren Signal
(MDS), wobeidas MDS eine bestimmte pra-
ventive AGC-Verstarkungseinstellung um-
fasst, die einem kleinsten RSSI zur Signa-
lerkennung entspricht; und

Aktivieren (416) der praventiven AGC,
wenn das gemessene RSSI dem MDS ent-
spricht.

Verfahren nach Anspruch 1, wobei das Anpassen
der Verstarkungseinstellung des aktivierten praven-
tiven AGC Referenzieren einer Lookup-Tabelle
(LUT) umfasst.



11 EP 3 113 370 B1 12

Verfahren nach Anspruch 1, wobei das Anpassen
der Verstarkungseinstellung der aktivierten AGC
Referenzieren eines gespeicherten Interferenzver-
laufs umfasst, der eine letzte Einstellungsanpas-
sung umfasst, die Datenpaketfehler in vorigen Da-
tenpaketen eliminiert hat.

Verfahren nach Anspruch 1, wobei Erkennen des
kollokierten oder externen zweiten HF-Signals Re-
ferenzieren von Informationen umfasst, die von einer
Ubertragungseinrichtung des zweiten HF-Signals
empfangen wurden.

Verfahren nach Anspruch 4, wobei die Informationen
eine Hohe von Ubertragungsleistung und eine Uber-
tragungszeitdauer des zweiten HF-Signals umfas-
sen.

Verfahren nach Anspruch 1, wobei Empfangen des
Datenpakets eines ersten Hochfrequenz- (HF-) Si-
gnals Empfangen des Datenpakets Giber mindestens
eine von einer Bluetooth- (BT-) Kommunikationsver-
bindung, einer Nahfeldkommunikations- (NFC-)
Kommunikationsverbindung, einer Wi-Fi-Kommuni-
kationsverbindung, einer 3G-Kommunikationsver-
bindung, einer 4G-Kommunikationsverbindung oder
einer LTE-Kommunikationsverbindung umfasst.

Verfahren nach einem der Anspriiche 1 bis 6, wobei
Erkennen des kollokierten oder externen zweiten
HF-Signals Referenzieren von Informationen um-
fasst, die in Echtzeit von dem Empfanger gemessen
werden, wobei die Informationen eine Hohe von
Ubertragungsleistung und eine Ubertragungszeit-
dauer des zweiten HF-Signals umfassen.

Verfahren nach Anspruch 1, ferner aufweisend:

Vergleichen (404) einer Haufigkeit des Auftre-
tens des zweiten HF-Signals mit einem Schwel-
lenwert; und

Aktivieren (416) des praventiven AGC, wenndie
Haufigkeit des Auftretens dem Schwellenwert
entspricht.

9. Vorrichtungsempfanger, umfassend:

einen Prozessor, der konfiguriert ist, ein Daten-
paket eines ersten Hochfrequenz- (HF-) Signals
Zu verarbeiten;

eine Detektorkomponente (318), die konfiguriert
ist, wahrend des Verarbeitens des Datenpakets
Informationen Uber ein kollokiertes oder exter-
nes zweites HF-Signal in Echtzeit zu empfangen
oder zu messen, wobei die Informationen eine
Héhe von Ubertragungsleistung und eine Uber-
tragungszeit des zweiten HF-Signals umfassen;
und
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10.

1.

12.

13.

14.

15.

eine Komponente (420) zur praventiven auto-
matischen Verstarkungsregelung (AGC), die
konfiguriert ist, eine Verstarkungseinstellungs-
anpassung auf Grundlage der empfangenen
oder gemessenen Informationen zu implemen-
tieren;

wobei die Detektorkomponente (318) ferner
konfiguriert ist:

einen Empfangssignalstarkeindikator (RS-
Sl) eines interferenzfreien ersten HF-Sig-
nals zu messen; und

den gemessenen RSSI mit einem kleinsten
erkennbaren Signal (MDS) zu vergleichen,
wobei die praventive AGC fiir den RSSI ak-
tiviert ist, der dem MDS entspricht.

Vorrichtungsempfénger nach Anspruch 9, wobei die
Detektorkomponente ferner konfiguriert ist:

eine Haufigkeit des Auftretens des zweiten HF-Sig-
nals mit einem Schwellenwert zu vergleichen, wobei
die praventive AGC fir die Haufigkeit des Auftretens
aktiviert ist, die dem Schwellenwert entspricht.

Vorrichtung nach Anspruch 10, wobei die praventive
AGC-Komponente deaktiviert ist und ein Modus zur
automatischen Verstarkungsregelung (AGC) akti-
viertist, wenn der Schwellenwert oderdas MDS nicht
erreicht wird.

Vorrichtungsempfénger nach Anspruch 9, wobei das
Anpassen der Verstarkungseinstellung der praven-
tiven AGC auf einer Lookup-Tabelle (LUT) basiert,
die die empfangenen oder gemessenen Informatio-
nen nutzt.

Vorrichtungsempfénger nach Anspruch 9, wobei das
Datenpaketdes ersten Hochfrequenz- (HF-) Signals
Empfangen des Datenpakets Uber mindestens eine
von einer Bluetooth- (BT-) Kommunikationsverbin-
dung, einer Nahfeldkommunikations- (NFC-) Kom-
munikationsverbindung, einer Wi-Fi-Kommunikati-
onsverbindung, einer 3G-Kommunikationsverbin-
dung, einer 4G-Kommunikationsverbindung oder ei-
ner LTE-Kommunikationsverbindung umfasst.

Vorrichtungsempfénger nach Anspruch 9, wobei das
Datenpaket des zweiten Hochfrequenz- (HF-) Sig-
nals Empfangen des Datenpakets Giber mindestens
eine von einer Bluetooth- (BT-) Kommunikationsver-
bindung, einer Nahfeldkommunikations- (NFC-)
Kommunikationsverbindung, einer Wi-Fi-Kommuni-
kationsverbindung, einer 3G-Kommunikationsver-
bindung, einer 4G-Kommunikationsverbindung oder
einer LTE-Kommunikationsverbindung umfasst.

Vorrichtungsempfénger nach Anspruch 9, wobei die
Verstarkungseinstellungsanpassung der praventi-
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ven AGC auf einem gespeicherten Interferenzver-
lauf basiert, der eine letzte Einstellungsanpassung
umfasst, die Datenpaketfehler in vorigen Datenpa-
keten eliminiert hat.

Revendications

Procédé d’atténuation des interférences dans un ré-
cepteur d’un dispositif comprenant :

la réception et le traitement d’'un paquet de don-
nées d’'un premier signal de radiofréquence
(RF);

la détection d’un second signal RF environnant
ou bien externe pendant le traitement du paquet
de données ;

la correction d’un réglage du gain d’un contréle
de gain automatique (AGC - automatic gain con-
trol) avec préemption activé en réponse a la dé-
tection du second signal RF de fagon a générer
un premier signal RF sans interférence ; et

la démodulation d’'un paquet de données regu
du premier signal RF sans interférence ;

le procédé étant caractérisé par :

la mesure d’un indicateur d’intensité de si-
gnal regu (RSSI - received signal strength
indicator) du premier signal RF sans
interférence ;

la comparaison (414) du RSSI mesuré a un
signal minimum détectable (MDS - mini-
mum detectable signal), le MDS compre-
nant un réglage de gain AGC particulier
avec préemption qui correspond a un RSSI
minimum pour la détection du signal ; et
I'activation (416) de ’AGC avec préemption
lorsque le RSSI mesuré est conforme au
MDS.

Procédé selon la revendication 1, dans lequel la cor-
rection du réglage du gain de ’AGC avec préemption
activé comprend le référencement d’'une table de
consultation (LUT - look-up-table).

Procédé selon la revendication 1, dans lequel la cor-
rection du réglage du gain de ’AGC avec préemption
activé comprend le référencement d’'un historique
d’interférence stocké qui comprend une correction
duréglage la plus récente qui a éliminé la corruption
du paquetde données dans les paquets de données
précédents.

Procédé selon la revendication 1, dans lequel la dé-
tection du second signal RF environnant ou externe
comprend le référencement d’informations regues
d’'un émetteur du second signal RF.
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5.

9.

Procédé selon la revendication 4, dans lequel les
informations comprennent une quantité de puissan-
ce d’émission et une période de temps d’émission
du second signal RF.

Procédé selon la revendication 1, dans lequel la ré-
ception du paquet de données d’'un premier signal
de radiofréequence (RF) comprend la réception du
paquet de données sur au moins l'une parmi une
liaison de communication Bluetooth (BT), une liaison
de communication NFC (Near Field Communica-
tions), une liaison de communication Wi-Fi, une
liaison de communication 3G, une liaison de com-
munication 4G ou une liaison de communication
LTE.

Procédé selon 'une quelconque des revendications
1 a 6, dans lequel la détection du second signal RF
environnant ou externe comprend le référencement
d’informations mesurées en temps réel par le récep-
teur, dans lequel les informations comprennent une
quantité de puissance d’émission et une période de
temps d’émission du second signal RF.

Procédé selon la revendication 1, comprenant en
outre :

la comparaison (404) d’'une fréquence d’occur-
rence du second signal RF a une valeur de
seuil ; et

I'activation (416) de 'AGC avec préemption lors-
que la fréquence d’occurrence est conforme a
la valeur de seuil.

Dispositif récepteur comprenant :

un processeur configuré pour le traitement d’'un
paquet de données d’'un premier signal de ra-
diofréquence (RF) ;

un composant détecteur (318) configuré pour
recevoir ou mesurer en temps réel des informa-
tions concernant un second signal RF environ-
nantou externe pendant le traitement du paquet
de données, dans lequel les informations com-
prennent une quantité de puissance d’émission
et un temps d’émission du second signal RF ; et
un composant de contréle de gain automatique
(AGC) avec préemption (420), configuré pour
mettre en oeuvre une correction du réglage du
gain en fonction des informations regues ou
mesurées ;

dans lequel le composant détecteur (318) est
en outre configuré pour :

mesurer un indicateur d’intensité de signal recu
(RSSI - received signal strength indicator) d’'un
premier signal RF sans interférence ; et
comparer le RSSI mesuré a un signal minimum
détectable (MDS), dans lequel 'AGC avec
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préemption est activé pour le RSSI qui est con-
forme au MDS.

Dispositif récepteur selon la revendication 9, dans
lequel le composant détecteur est en outre configuré
pour :

comparer une fréquence d’occurrence du second si-
gnal RF a une valeur de seuil, dans lequel TAGC
avec préemption est activé pour la fréquence d’oc-
currence qui est conforme a la valeur de seuil.

Dispositif selon la revendication 10, dans lequel le
composant d’AGC avec préemption est désactivé et
un mode de contrdle de gain automatique (AGC) est
activé si la valeur de seuil n’est pas atteinte ou le
MDS n’est pas atteint.

Dispositif récepteur selon la revendication 9, dans
lequella correction du réglage de gain de 'TAGC avec
préemption est basée sur une table de consultation
(LUT) qui utilise les informations regues ou mesu-
rées.

Dispositif récepteur selon la revendication 9, dans
lequel le paquet de données du premier signal de
radiofréquence (RF) comprend la réception du pa-
quet de données suraumoins I'une parmiune liaison
de communication Bluetooth (BT), une liaison de
communication NFC, une liaison de communication
Wi-Fi, une liaison de communication 3G, une liaison
de communication 4G ou une liaison de communi-
cation LTE.

Dispositif récepteur selon la revendication 9, dans
lequel le paquet de données du second signal de
radiofréquence (RF) comprend la réception du pa-
quet de données suraumoins I'une parmiune liaison
de communication Bluetooth (BT), une liaison de
communication NFC, une liaison de communication
Wi-Fi, une liaison de communication 3G, une liaison
de communication 4G ou une liaison de communi-
cation LTE.

Dispositif récepteur selon la revendication 9, dans
lequella correction du réglage du gain de 'TAGC avec
préemption est basée sur un historique d’interféren-
ce stocké qui comprend une correction du réglage
la plus récente qui a éliminé la corruption du paquet
de données dans les paquets de données précé-
dents.
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